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(57) Abstract 



PURPOSE: To prevent the increase of a contact 
resistance which is caused by the through hole whose 
diameter is gradually reduced from its upper end to 
ward its lower end. 

CONSTITUTION: A storage node 69 and an impurity 
region 53a are connected electrically by the double 
structure comprising first and second through holes 
61a, 67a. Into first and second through holes 61a, 67a, 
first and second connecting conductive films 83a, 93a 




are filled, respectively. ' i 
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jJn— 7bS:?g^b;to me 5 aC9;p^MZ)ffl}3: 

1 ;^;^-3I^-;^6 i b ^^-^-r, 0 5 ic^-rajg 

)V—^-)Ve 1 bSrJ^figbXt., ;U6 1 

[0 0 4 0] B2;^;i/-3iN— ;i'6 7 bj^^, Me 5 a 
{c/i^'-zi>i^$jfiuif«y me 3t:mmvrz. meiz 

^^^o\Z. Me 5aJtlc:TEOS-1>BPSG^;0^e);*S: 
•5M6 5 b^J^bfcc tL-Xme 5 b±fC^i>;^ h 9 

1 ^m^u U>>7. h 9 1 \zm^(Di^:^-->'^^mv 

Tco U-i^X h 9 1 OH Plfeo® t Afi 0 . 5 um\Z 
bfco ^>?X h 9 1 €:-7Xi'<hUTS;fi:ft'f *>xy5=- 
>ii^Sr^tiTM6 5 b, 6 5 aS:Xy5^>i^^U ^ 
2X)U-Ti^-)U6 7 a, 6 7c ^JgfigUfeo Xy5^>i^ 
:*fXttCF4 +CHF3 +Ar<£ffl(/i;fco bfc;6St3TX ^/f 
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;i^7}>-;P6 7 a, 6 7 cmmtS 5' ^Vifc, XJU 
— 3}n— ;l' 6 7a <DlM<Dm PSPCDM*^ 0 . 5 yx mX$) -5 
OX, T^OSio. 3 3 Mma:;^o;fco -euxU-S^X 
h 9 1 

[0 0 4 1] |g7lc^TJ:^C, Me5b±{c:CVD^ 

^^*i(fit-^tfCJ:0XM/-i?y-H6 9, 7 1 
Lfeo BI8{CS^f«J;plC, XMx->?y-He9, 7 1 

m<Dmmm7 3^^v. mm^7 3(d±\z^^ 
u-h7 5±\zy^)^>m\:3m^^^^m3mr^mm 

M3«K*6ig!M7 7<D±{r7;i'5n>^AdiS 
fSi^fmm7 9&. 7 9b^J^^Ufco 
[0 0 4 2] 03 2lc^-rJ;'5(c:, SI$0^ffe5J2. 0 
UL mcDx;i--5jN— ;i' 1 7 ©T^cDH aM<Dmt o. is 
/imx^^oic^fu ^:omillSSe«lo:i^iCcfcn}iig 

l{C^-rJ;'5lc:0. 3 3iimt:f^^o VrcA^-oT. ^ 

•So 

[0 0 4 3] (^2||fiS0!D 09eclCD^^O^2^ 

Mo^Mx^So m 1 ]z^'r:i<mm(DfB i iwjt 
©jSviii, ^ix;1/-jJn— ;i'6 1 a, e 1 b, e i c 

fB2X)]r-7t^—)V6 7 a. e7b, 6 7ct©^{C#H!g 
a>'Un>;5^^7a:SAyl*OT9 5a, 9 5b, 9 5c 

*isitfci^tx^b^, ^:nfc<j;D, m2x;k-4^-;i^6 

7 a, 6 7 b, 6 7 cJ^^jgNf, ■7Xi'-rtl0ft5i:^€< 

^cDtl^— ofecD{3-:3t,mii^— ^$#bXcb-5o z. 

[0 0 4 4] f^imm^wmvim2'^m4.\z^-tzL 
n^Wc.^. 010 ic^-r J; 5 tc^ 1 Hr^^jsgy^ s 9 ± 
KcvD^*fflVix#i^a>'Un>m9 T^^m^Tz.. 

mil \Z7FCti:. O iZ0^^zyV n >M 9 7 fCBff^O/N°3^ 
-->i/'SJ&re:a:lcj;0, ^liKB^«M8 3a, 8 
3 b, 8 3c^n-en{c:ga§rr«/1y l<Sffi9 5a, 9 
5 b, 9 5 c ^J^fiSL-fco 

[0 04 5] mi 2\z^-r<i:^\z. f^immimm59 

±\zm6 5 a^l^Ufc^:?:*- hUy^^^^-f g^€rffl 
tiX/t-y HM9 5 b±(rx;i/— ;P6 7 bSrJ^fiSU 
;to ^oXiS(3:mi^Sfi0>Ji:I^i;'X$.f3, 01 3{cs^-r 

jcpicfy hi^e 3, me 5b, xbu— >>y— P6 

9, 7 1, SIS#m7 3, ±JU':fU—h7 5. ^3»Pa 
i^iaS7 7, 131^7 9 a, 7 9 b^f^fifel^fco 
[0046] (m3llSS^j) 01 8«C:0^?S0^3^ 

j&CTo»f®0x*So m3mm<DmM^^wmmz 
mmt'T^^Ko mi 4\z^'r^o\z. yv=i>^\zj^ 
sSi^nrcis^m^ 5 e o s 8 a x^-ria^x:^fpi, 5 8 

bX3^T3a^Y:5^fpl<!:UXVXi?-&t)-&SU, U-\^m 



(7) 

11 

5 5 a, 5 5 b, 5 5 c, 5 5 d SrJ^figU^fco ife^ V 

[0 0 4 7] ai 5{v:^-rJ;5{c:, '7-m5 5a<&x 

5 8bT7S^-raS:Y:^tbT-r;^;^'&t>ii:S: 
U ^i;^;i/-/tN-;U6 l a, 6 l b, 6 i c^m^ 

Tzo tvxmwmmmkf^\7.)v-Ti^~)v& i a, 

6 1b, 6 1 c\zmb,hjrc^ 6 0 a, 6 0 b, 6 0 c:iJ 

6 1a, 6 1b, 6 1 cJ^figRFX:5TnIlC+0. 1 urafD JO 

-&J*mii^^«^3>^i?haP6 Oa, 6 0 b, 6 0 
[0 0 4 8] 01 etc^-Tcfcpfc, mix;^-*-;P6 

1 bCDia6 2 aS:X>^, % 2\)^Y-)mt.\yZ-^7^i> 
-^trtir^U bfyhi8l6 3a, 6 3b, eSc^BgJilcb 

1S.iS^':3fz^ If >y M^6 3 a, 6 3 b, 6 3 cfiX 

■jm\z.+ ^. i/iin-mfc(£S{cj^^!fe$nfc^ix;p— ii? 

Tjv— ;P6 lb?&»!pfc:j^L/TVi.5CD-e, X^fc+ 

0. 1 /im-rnfc{5:wc£b§c, 

[0 0 4 9] ai 7{c:^t"cfc5fC, '7— Pi^5 5aSrX 

tfs/ hiia6 3 a<£Y^tLTVXi^-&tH±* 
U m2;^;|/-3jN-Jl/6 7 a, 6 7 c^J^J^U;^ 6 4 
a, 6 4c{*m2^g^^n>;5^i'hS|r^*So ^lO 
t*, X^^tdfJ+O. 1 /imOTJ^i^-m^Oi^U-, Y 

[0 0 5 0] 01 7^B^di^«KU;^<^0D»fffiig 
1 STfeS, t*>y hi^6 3 a <hm2^g^«|^9 3 Ji7 

atdi^U75:ViJ;5{::, m2;?.;k-3lN— ;W6 7 aSJ^ 
fS^SBSfK-ttlfy Ma6 3 a*v;^i^-&tre:©^lcU 
Tt^i-So lf->hi|ft6 3at3:g14^5 6©ja5 8b^S 
2p{CX^[Sj|::+ 0 . 1 Mm-mxt/i-s, ^ 2 xK— 
;W6 7 a«X:)?lB]lC+ 0. 1 /imftlTJpfigSn^tey 

MS6 3 aSr^lCj^figb, Ify M^6 3 ai&WlCX 

:^{c:+o. 1 /im-rnTj^fig^n^ UTtd^^^x, m 
2x;p-7}^-;P6 7 ataaas 8 b<£^tUTf4x:;si6i 
{c+o. 2jiim-rnTVi^c:t{c:;^§. 
[0051] 2 ;^;^-5iN— ;i/6 7 a^jtRM^M 

JS^S 3 a^XilMrSffig^bX(.i-5dt, C:®5e5f£<D« 
'&flt.7.}V-i^—)VBm}M\zy^—)VYm\M^ 7<D 

7iN-;P6 7 a(3:^ierBT*fiia^5 9±-Cji:*oXViS(!D 

X :i CD cfc -5 /S^l i:f3®€;a:Vio 

[0 0 5 2] \^tz.t)'^^X.'mZWmzi:tV\m,\7.)V- 
Th:— ;U6 1 a0X:^cr»TXi7-rndJV7.57-rn®^ 

oiggaF*3Xfe»3, B2;^;^-3^^— ;i'6 7a©x:;^cD^ 

7:^-rti;5iv7.i'-rn<D3SMe®fgffii^xibnfi, 

-i?/ - H 6 9 tPm^W$, 5 3a t0«^6<J^^|g ii? 
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ViXfJ d OD^HJ^ffl 1/ iX t * * 0 D f S;^ Vio 
OSO, 01 SJC^-r^-Hi^S 5 Si1fiY-}m\Z.^^- 

1 /im-mxj^j5iesn, dcDt^xj^fiK^nifcy— y^m. 

5 5 a$^icmi;^;i--3}^-;i'6 i a&^^v. mi 

j^-;p6 i ad5Y:;?iPi{c+ o . i nm-rnxm^ 
^titzfr^t. mi7>;^-*-;i/6 i af^assa* 

[0 0 5 3] ;^:J301 9lC^-rJ;^{C, tf >y MII6 3 a 
t6 3bi:®ra{3^i^difetlfi, B2X;^-5i^-;^6 7 
aCD|BOSPCD^S;'c*<UXt)<t:Vio :^2X;i/— Jjx— ;w 

6 7 aOMP|iP6DllS:>C#<ttWiVXi^-m©S0i;'C 
#<X*)m2^^«|^9 3 ai:mi^B^«8 3 a 

[0 0 5 4] £UJJiBJL^X€fe^<D^^®mi~B3^ 

jfi0«ix}ax;w-5fj-;i/^|gix;i/-jj^— ;i'6 i a, S2 

;^;^-2j^-;^6 7a0 2Sigg{CLXVi5;5t, 

c*5t/ix«cin{cRss$n'5t>itxf37a:<, smuKo 

«3gX*oXt>J;Vio 
[0 0 5 5] 

X, hffiKdiMHt;&:S«^^'^;KZ)<S;T^ 
[0056] :i©^?gcD^ 2 CD^®{c:<J;nffX h U-i? 

1 >^;k-ifc-;i^tm2;^;i^5jN-;pto 2©fgifixff;^ 

[0 0 5 7] s;^, ^(pmmo)M2(Dmmiz^tvit. m 

1 2 x ji^jJ^-jp® 2 

Xff:^:3Xli§©X, •r;^i^-r*itc:*fUX«fefe<i:t)^< 
75:D, Lfed^oXfie*J;D=bXM^— l<tmiy 

dJX#§, 
[0M(OflS^iil^] 

[01] ::(D^^<D||i^|;^JOD^r®0X*-5o 
[02] ^<D^ig0mi^SS«>!l®^Bt:3^^miJ:3^ 
^■r»fffi0x<&^o 

[03] z.(jy^am.\wmm^mfi^m2:m& 

^■r»f®0xab-5o 

[04] ^cD5lHJ0miS^^®SBg:;5^*®m3n^^£ 
^■r^0xab-5o 

[05] z.<mm<j:^\^mjm^mfD%AiM& 

^■r®f®0xab-5o 

[06] ;iO^Hj0^i||SS0!|©SBt;^ife<^)m5lS«: 
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[09] :i<Dmm(D^2mmm<ommm^$>^o 

[0113 :L(Dmm<m2mm<Dtm:mff>m2jM 
[012] :i(Dmm<m2mm<Dm^^mffmsjM 
[013] :z<D^mom2^m<D9mmfDm4::sM 
[014] :i(Dmm(m3^m<Dms:mfmiJM 
[01 5] <iG>^<Dm3wm<Dmt:mfDm2jM 
[016] :i(Dmm(Df^3Mm<Dmk^^ffy^3JM 

2^T¥®0i?ab-5o 

[017] ii©^?9©^3||liSMo$SBi*?*<Dm4njS 

[01 8] 01 7 ^^mB:^ii^^miiy^^<Dwm 

[019] ::©^ig©m3||6SMo^^o»fB50-^f* 

-So 

[02 0] i«fef£Cr)DRAM©:/n5/i'0T?ib-5, 

[02 1] «^^^u-fe;w)4S£fiiinHiK0-e*§o 
[02 2] S&feo^^U-feJl^TWoSK^^ffiS^* 

[0 2 3 ] 0 2 2 sr^^A^i^di iE>wmvrdim<Dwm 

0T*-5o 

[02 4] «ei^©¥^^S®^«BS^^l!fSSi®$|jfc3^ 

1 njg*^-r»fffi0-Ccb'5, 

[02 5] fiefE©^is»tf:^«OS«B^^ffig®®fc^ 
feCDH 2 □j@^-r»fB0T?*S, 
[02 6] Sfef50^{£^^B©^«^^i5i5*^©aS3iD^ 

3 jM^^^rmmv^}^, 

[02 7] »D#^^fiO^«S^^PigcD»Bt* 

^^4 jM^m-rwmm^&^o 

[02 8] «a5<7)#^^B©^«M^g|ffig®iajt# 
[02 9] eie5f£<7)^}^^^«©««B^^^<DMji:^ 



(8) #58^6-120447 

14 

[03 0] «i*©^j^#f*:g«cr)^mM^^gSSSt©iSi:& 

[03 1] ^^fefec^>i^^^^scD^se^gg#ei®»Jt;^ 
[03 2] s^5feo^i^^g«w^«^^K^#ei®isji^r 

[03 3] Vy^^-rti;0t^i;;5:Vi#a-lc*3^t5t«feife<D^ 
[03 4] V7.^-mdi^D;^i.i:S^{c*tt-5«®# 

[03 5] V^^-rtTi»i^U;S:Vi«^{C^3tt'5»«>^ 

^0-?7<b-5o 

[03 6] V>^i^-m5i^Dii5:Vi#a-K*lt'5€fefeO^ 
«{*:^«G)«mg^^tSii®SBt^rt*©IB4n^^-r 
VM0"eS-5o 

iK' [03 7] v7.5'-rtidi^i;:^«^{w*5it'5«fefe«>¥# 

[03 8] ■^7.i7'rruf)i^\:^rcm^\z^i-}^m^^ 
[03 9] -^x^-rm^^v^rcM^Kisif^m^^m 

ffi0T?*-5o 

[04 0] m3 9%:^CMii^^WV^mSSi<D\m 
30 0T?*'5, 

5 1 ^'Un^SK 

53a, 53b, 53c ^^^^ 

55 a> 55 b, 55 c> 55e •7--l4iia 

5 9 ^IfirSi^iM 

61 a> 61b, 61c %\7.)V-^—}V 

6 3 lf>y h«l 

6 5 ^2®rB^)^iiyK 

67a, 67b, 67c ^27s)V-ii^~)V 
40 6 9, 7 1 7.YV~VJ — y^ 

7 5 

83a, 83b, 83c ^l^gl#«^ 

9 3a, 93c m2Wim9m 
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